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INTRODUCTION

This document responds to comments received from EG&G Rocky Flats, Inc on the Draft Phase
I RFI/RI Report, Operable Unit No 15, Inside Building Closures. August 1994 Each comment
recerved 1s listed and followed immediately by a response A copy of the original comment
forms 1s provided at the back of the document for reference
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SN EG=G ROCKY FLATS

INTEROFFICE CORRESPONDENCE

DATE January 27, 1994
TC Distribution
FROM M A Siders, Geosciences, Bldg 080, X6933 /\/3?46

SUBJECT  GUIDANCE FOR DATA ANALYSIS OF RFEDS DATA (FOR SUBCONTRACTORS)
MAS - 001-94

Based on a request from Rick Roberts, the following guidance for data analysis was produced for use
by Operable Unit (OU) Managers and their subcontractors This document offers practical advice
for users of Rocky Flats Environmental Data System data and is offered as guidance in an attempt to
maximize consistent treatment of the analytical data

Please review and comment on this document, and return your comments to M A Siders, as soon as
possible (Dr Siders will be on vacation from Fniday, February 4, returning Monday,

February 14, 1994) If comments are received by mid-day February 3, the final guidance
document will be released the week of February 7, otherwise, the final document will not be
avallable until the week of February 14, 1994
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PRACTICAL SUGGESTIONS FOR USERS OF RFEDS DATA

In general, there are actually three related 1ssues that may arise for users of RFEDS data

1.0

1.1

(1) How to deal with multiple detection lumits
(2) How to treat non-detects
(3) How to perform data cleanup

MULTIPLE DETECTION LIMITS

The standard reporting format for RFEDS data (through 1993) gives one field for the
reported detection limit Unfortunately, this one field may contain either of three vanables
the instrument detection limut (IDL), the method detection limit (MDL), or the contract-
required detection/quantitation limit (CRDL/CRQL) The signuficance of these three
different types of detection limuts 1s that, for inorganic analytes (1 € , metals and water-
quality parameters), the CRDL may be one to two orders of magmtude greater than the
corresponding IDL for a particular analyte For orgamc analytes, the IDL and CRQL are
generally of stmilar magmtude, so the value given 1n the reporting-limit field should be
fairly constant (dilutions are an exception to this)

The "Ganseck: rule" was proposed (in EPA comments on the 1990 Background
Geochemical Charactenization Report) as an attempt to eliminate the high-value non-detects
from the data set The "Gansecki rule” calls for exclusion of all non-detects greater than
two tumes the munumum reporting limit, however, this "rule” has come under criticism as
arbitrary and possibly not technically defensible

Summary and Recommendations

Decisions based on a graphical review of the data distribution are thought to be more
techmucally defensible than the general application of an arbitrary rule (1 e the "Gansecki
rule"), even if the "rule” comes from EPA comments The use of professional judgement
and technically arguable reasoning, 1s recommended It 1s incumbent upon the data users
to document all steps 1n their analysis of REFEDS data

EG&G will review the graphics jointly with the subcontractor, and provide guidance at this
pownt in the data analysis

The values of CRDLs for metals, as given 1n EPA SOW for Inorgarucs Analysis, should
be compared with the data set to ascertain what percentage of the data s reported as the
value of the CRDL (see Table 1)

EG&G will review the data jowntly with the subcontractor, and give directions on how to
proceed




Table 1. INORGANIC TARGET ANALYTE LIST (TAL)

Analyte CRDL (ug/L)
Alumipum 200
Antimony 60
Arsenic 10
Barum 200
Beryllum 5
Cadmum 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead 3
Magnesium 5000
Manganese 15
Mercury 02
Nickel 40
Potassium 5000
Selemum 5
Suver 10
Sodium 5000
Thallium 10
Vanadium 50
Zinc 20
Cyanide 10

2.0

TREATMENT OF NON-DETECTS

For those data sets contaiung censored data, the method of replacement affects the value
obtained for the mean and upper confidence limit (UCL) The mean and skewness generally
increase in deviation from the true values, as the proportion of non-detects increases The
deviation from true mean value 1s also greater as the amount of skewness increases
Maximum Likelthood Estimation (MLE) generally does a better job of estumating skewness
than does sumple substitution

Sanford er al (1993) tested the "accuracy” of different replacement methods for non-detects,
evaluating the accuracy of different methods by the root mean square error, and by a
scoring system  Sanford er al (1993) concluded that the performance of the different
replacement methods were, as follows
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SCORING OF DIFFERENT REPLACEMENT METHODS

MLE Simple Sub Drop Non-detects
40% Non-detects 93% 89% 64 %
80% Non-detects 61% 54 % 29%

Therefore, for as much as 80-percent non-detects, simple substitution and MLE have been
shown to have simular "strength" (see Sanford er al , 1993) In cases with greater than 80-
percent non-detects, the results obtained from simple substitution and MLE may be quite
different, and can lead to different — possibly opposite — conclusions.

Certainly the worst possible treatment of non-detects 1s to drop them from the data set
(Helsel, 1990, Sanford et al , 1993) Non-detects should NEVER be excluded from any
statistical comparison of OU versus background data

Given the cumulative uncertainties throughout the processes of sampling and chemical
analysis, the possible error wtroduced by using sumple substitution rather than using MLE
replacement of non-detects, 1s probably acceptable The standard practice for treatment of
non-detects, as given 1n EPA statistical guidance for RCRA sites (1989, 1992), calls for
sumple substitution using ‘4 the detection limit, for non-detect rates of as much as 15
percent However, for RFEDS data, 1t may be better to use ' the result 1if the CRDL or
the MDL 1s given 1n the reporting-hmut field instead of the IDL

At this pownt in the data analysis, EG&G will assist the subcontractor in making the
appropnate decision as to which value (result or reporting/detection limit) to use

Summary and Recommendations

Data for whuch all unit designations are blank, should be deleted from the working data set
1f 1t 1s not possible to obtawn verification of units

As a replacement value for any non-detect prior to standard statistical analyses, the data user
may choose to do the following

> Use ' the detection limut, 1f the IDL 1s given 1n the detection-limut field

> Use 4 the result, 1f the CRDL 1s given 1n the detection-limut field

> Maximum-likelihood methods (see Helsel, 1990), in which non-detects are fitted to
a distribution and assigned a range of values, may also be used as a method of
replacing non-detects (NOTE This method does require the analyst to choose a
distribution — either lognormal or normal — to assign values to non-detects The
analyst should also be aware of back-transformation bias m the case of log-
transformed data )

Based on the study of Sanford er al (1993) and EPA CERCLA guidance, the
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recommendation of EG&G 1s to use %4 the detection lmmut as a replacement value for
analytes with as much as 80-percent non-detects For analytes with a non-detect rate of
greater than 80 percent, the use of inferential statistical analysis 1s not recommended
EG&G will provide additional guidance for treatment of these high-rate non-detects

All data for radionuclhides should be used as detects, except for rejected data (validation code
= R) For hquid samples, radionuchide data are generally given 1n umuts of PCI/L, for
solids, radionuclide data are in PCI/G, except for TRITIUM data, which are always n units
of PCI/L

For organics, the IDL and the CRQL are simular 1n magmtude, so the result qualifier or
validated result qualifier can generally be used to determune the percentage of non-detects
Non-detects for organic analytes are generally qualified "U", but other designations may
also appear 1n the result-qualifier field (for additional information about result qualifiers, see
attached Appendix C from the 1993 Groundwater Geochemistry Report) "Hiuts” of some
common lab contaminants such as acetone, methylene chloride, and certain phthlates may
indicate contamination if detected in the associated lab blank, such sample results are
designated by a "B" in the lab-qualifier field EPA guidance for risk assessment (1989
EPA/540/1-89/002) 1ndicates that 1f the concentration of a common lab contaminant in a
sample 1s more than 10 times the concentration of the same analyte 1n the blank, then the
sample result 1s taken to be a real "hit", not just lab contammation For other analytes that
are not typically found as lab contamunants, EPA guidance (EPA, 1989) states that if the
concentration in the sample exceed 5 tumes the concentration 1n the blank, then the sample
result 1s taken to be a real "hit", not just lab contamination

For metals and water-quality parameters, 1t 1s weffective to rely on the result quahfier
alone The following criteria have been employed to differentiate detects from non-detects,
and are suggested as guidelines for the data

> If a vahdated qualifier 1s available, 1t 1s used rather than the lab qualifier

> If the qualifier contains a "U", the result 1s taken as a non-detect (1 € , censored data
point)

> If the lab qualifier and validation qualifier fields are blank, the result 1s used as a

detected value

> If the qualifier had a "B" code (indicating that the result was above the IDL but
below the CRDL), or if the qualifier had a "J" or "JA" code (estimated value above
the IDL but below the CRDL), the result 1s taken to be a detected value

> Other characters also are found 1n the qualifier field, and, barring any other evidence
to the contrary, these are generally accepted as detects

All data should be reviewed graphically (non-detects and detects together) prior to the
application of any statistical tests Thus will help to 1llustrate any potential problems, such
as high-value non-detects (e g , non-detect values reporied as the value of the CRDL)
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EG&G will give guidance to the subcontractor after jomntly reviewing the graphical
presentations of the data

ISSUES REGARDING DATA CLEANUP

The so-called "data cleanup” of RFEDS output 1s mostly a task to make the data consistent
Thus consists of a time-consuming series of steps (which should be documented by the data
user) 1including the standardization of umits, standardization of geologic codes,
standardization of locations 1f the location designation has changed over tume,
standardization of analyte names (usage has changed over the years), deletion of blank
"form-generated” records for which no results are given, exclusion of QC data (rinsates,
etc ) from the working data set, removal of any rejected (val = 'R’) data, replacement of
non-validated records with corresponding validated records (if avauable), correction of
incorrect umts (¢ g , pH should have "PH’ as the unit, not "MG/L’ as the umt), averaging
of qc DUP/REAL pairs, appropniate use of DIL data, outlier analysis, etc

Upon receipt of RFEDS data, the user should venfy the field positions of all variables 1n
the RFEDS ASCII output file After venfication, the ASCII file may be transformed 1nto
data files for a specific software (e g SAS, Lotus, Excel, SPSS, etc ) to be used 1n the data
manipulation It 1s recommended that the user create successive generations of the data files
rather than just continually updating the original data file, thus sumplifies data analysis if
back-tracking 1s required for any reason

Successive generations of data files may proceed as follows (thus 1s just a suggestion)

(D Onginal data files created from RFEDS ASCII files these files contain the entire
RFEDS data pull, including QC samples, rejected data, etc

2) Second generation of data files, drop QC samples (except gc DUPs of DUP/REAL
paurs), rejected data, blank form-generated records, tentatively identfied compounds
(TICs), etc Create new vanables, using validated data (where available) to
supersede non-validated results, units, qualifiers, and detection Iimuts ~ Standardize
unuts withun each analyte surte  Standardize location names if designations have
changed over time (check cross-reference listings of well location names, etc)
Standardize geologic codes  Standardize analyte pames (e g "PLUTONIUM-
239,240" = "PLUTONIUM-239/240", etc )

3 From (1), create a separate file with QC data for analysis of data quality Check the
PARCC parameters (precision, accuracy, representativeness, completeness, and
comparability)

“4) From (2), create a third generation of data files with averaged DUP/REAL pairs
(change REAL value to the mean value of the averaged DUP/REAL parr, then delete
the DUP record) In the case of DUPs with no corresponding REAL record, change
"DUP" to "REAL" (NOTE Pnor to averaging of DUP/REAL pairs, sort the data
by LOCATION, SAMPLE NUMBER, SAMPLE DATE, and ANALYTE This
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should bring together all existing DUP/REAL pairs)

Treatment of DIL data requures the data amalyst to find the analyte(s) that
necessitated the duution, these should have a qualifier of "E" (for exceedance) The
DIL result(s) for the E-qualified analyte(s) should be used in the data analysis, other
analytes may have results reported for the DIL sample analysis, but these results
should be deleted if these analytes in the original undiluted sample were NOT
qualified as "E"

Outlier analysis, and exclusion of 1dentified outhiers from data analysis, may not be
allowable by the regulatory agencies That 1s, 1t 1s easy to argue that an extremely
high value in background 1s probably an outher that can be excluded from data
analysis, but 1t 1s difficult to argue that an extremely high value 1n an OU 1s an
outlier rather than contamination

The RFEDS has shown continuous improvement in the quality of data contained in the
system  Newer data (1992-93) are generally "cleaner” than histonic (pre-1992) data
However, all data users need to be made aware of potential pitfalls before applying
statistical tests to the data The steps listed in the previous paragraph give a general
overview for the process of data cleanup

Summary and Recommendations

All data users should carefully document the steps used 1n the process of data cleanup If
questions arise, review of this documentation should be able to provide the necessary

information

RFEDS and the Sample Management Group are commutted to Continuous Improvement,
recent data (1992 to present) have fewer problems than histonic data (pre-1992) Issues of
duplicate records, incorrect units, etc , are currently being addressed
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Groundwater Geochemistry of Rocky Flats Plant

APPENDIX C

Laboratory Data Qualifiers

Include in Detect-
Data Analy- ed
Qualdier Definttion sis (Ht")
+ Inorganics® correlation cosfficlent for the matrx spike analysis s less than yes yes
0 995 (estimated value)
- Inacganics. duplicate anatvsis is not within control mas (estimated value) YES yes
A organics Identrfies tentatively identified compound (TIC) as a suspected aldol yes no
condensation product remove to
TIC table
8 organics wams that analyte also detected in blank yes yes
note for common lab contarminants Include as hrt if blank
resuft > 10 x det ima, for all other organics Include as hrt if
blank result > 5§ x det hmit yes yes
Inorganics reported value s less than CRDL but greater than iDL
yes yes
rads constituent also detected in associated blank whose concentration was
greater than CRDL and/or minimum detectable activity (estimated vaiue)
c organics  pesticlde resutt confirmed by GC/MS yes yes
rads presence of high TDS In sample Increased minimum detectable actmty yes yes
D organics, Identfied In an apalysis at a secondary diiution yes ves
E organics compound exceeded callbration range of instrument, sample must no no
be reanalyzed
Inorganics value Is an estimate due to Interference (estmated value) yes yes
E rads. for alpha spectrometry - FWHM exceeded acceptable hmas (estimated yes ves
G T0G., dilution result exceeded range of Instrument, estimated resuft ves yes
H _rads, sample analysls pedformed outsikde of method-specied mexymum hold- ves yes
1 _organics, intedference with target pesk {estimated value) yes._ yes
JB organics. resuit below detection lima and anatvte detected In iah Wank yes. na
J organics MS data indicate presence of compound but below detection hmd yes yes
(estimated value)
Inorganics value greater than IDL but control sample analys:s not within yes yes
coatrol limits (estimated value)
L undefined no no
257206\ taskSape wp
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Groundwater Geochemustry of Rocky Flats Plant

' Incdlude in Detect-
Data Analy- ed
Quallfier Definttlon sls (H)
N organics compound presumed pressat (TIC) yes no
remove to
TIC table
Inorganics splked sample recovery Is not within control limas (estimated yes yes
value)
N* Inorganics  splked sample recovery and duplicate analysis are not within yes yes
control limits (estimated value)
B validation code for rejected data entered In lah qualfier field /unusable data no na
_S Inorganlcs. the repored velue determined hy the meathod of standard yes yes
U organics and inorganics, analvie analyzed hut not detected at the quantiation ves ng
uc organics. pesticde result confirned bt below detection img yes no
UE rads. detection fimit reparted as resuft {7) no no
UJ organics. _analyzed but nat abave the datection limd, estimated value yes no
UN organics compound presumed present but below detection lima yes (TICs) no
inorganics spiked sample recovery not within control imits and sample result yes no
below detection limt
uw norganics  post-digestion splke for GFAA analysis Is out of control imits and yes no
sample resutt Is below detection limr
UX Yes nQ.
A vahidation code for valid data entered into lah qualdier field ves yas
w Inorganics  post-digestion spike for GFAA analysis is out of contral limits wnile yes yes
sample absorbance < 50% of spike absorbance
X organics (pre-1892) lab software flag (combines more than one quairfier) - not no (uniess no
defined accompante
d by a val-
dated result)
yes yes
inorganics (pre-1992) detection limit greater than normal, sample matrix
Interference yes yes
other (OU7 RFI/RI samples) result by calculation defined in GRRASP
Y rzds. chemical vield exreoded accentable limits (estimated valtie) yes yes

Note on use of X qualfiers X is defined In the GRRASP as a result determined by calculation not by direct laboratory
analysis Therefore, for samples analyzed dunng the penod that GRRASP has been In effect (since January 1992) the results
quaiified by an X will be treated as estimated values (simidar to J) For histonc data, when GRRASP was not used by
laboratones, an X qualifier has two defintions For organics, the X Is a flag entered manually by the laboratory, but is not
czfined In RFEDS Therefore, organic results qualified by X are not considered usable data, urdess a vaiidated resuit is given
For inoeganics, an X qualifier indlicates that the detection limtt for the analyte Is higher than normal due to matrx interfe-ence

290206\ taskbape.wp
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Groundwater Geochemistry of Rocky Flats Plant

An Inorganic quallfied with an X wil be treated llke a J result. The X qualifier Is sometimes also used with other quallfiers
(e, UX XJ) In these cases the meaning of X depends on the analyts and the date of the analysls

Yalidation Qualifiers

Include In

Data Analy-
Quairfier Defintion sis
J estimated result yes
B Isb qualifier no
o] lab quaiifier no
N lab qualdier no_
S lab qualifier no_
P undefined no
A acceptable resuft yes
JA acceptable result (for estimated value) yes
al relected result nQ.
" vald resyuit xes




